INTRODUCTION
Conidia of Erysiphe graminis usually attempt penetration from the hook-shaped lobes of appressoria near their apical end. However, only 70-80% of the first attempts result in success ful haustorium formation.
In the remaining cases, a papilla forms below the first lobe without occurrence of a haustorium.
Then, a second lobe is formed near the middle part of the same appressorium for the second attempt of penetration1-3, 5, 10).
In a series of our previous works6-8), we have studied accessibility induced by a prior-attack of a pathogen and inaccessibility enhanced by a previous attack of a non-pathogen at the cellular level in barley coleoptiles. We found that when penetration failure occurred in one cell attacked by either a non-pathogen or a pathogen, the inaccessible state of the host cell was enhanced prominently enough to reject even the subsequent penetration attempt of a compatible race of the pathogen6,9). This enhanced inaccessibility was always associated with papilla formation in the host cell6, 9). These results led us to believe that the inaccessible state of one coleoptile cell which had been enhanced by the penetration failure of the first lobes of appressoria of E. graminis conidia must have some effect on the subsequent penetration attempt by the second lobe of the same appressorium.
In this paper, we demonstrated the association of penetration attempts by both lobes with regard to timing and location to determine how the second lobes could escape from the inaccessible state enhanced by the first. Penetration efficiency of the second lobes in host cells laterally adjacent to cells in which a papilla was induced by the first lobes of the same appressoria As shown in Table 2 , when the second lobes attempted penetration less than 9.00 hr later than the first had done, 23 out of 78 second lobes (29.5%) succeeded in penetration. However, during the time interval was 9.00-9.75 hr, the penetration efficiency of the second lobes was reduced to 10.0%, and when the time interval was more than 10.00 hr, none of the second lobes penetrated successfully. These tendencies of penetration efficiency were independent of location of penetration sites of the second lobes within the cells. Intensity of inaccessibility in host cells laterally adjacent to cells in which a papilla was induced previously by the first lobes Penetration efficiency of appressoria of transferred conidia varied in host cells laterally adjacent to cells where a papilla had been induced previously by the first lobes of untransferred conidia, depending on intervals between times of initiation of cytoplasmic aggregates induced by both penetration attempts (Fig. 2) . When appressoria of transferred conidia attempted penetra tion 0.00-2.00 hr later than the first lobes of appressoria of untransferred conidia, the penetration efficiency of the former was 69.2%. However, when the time intervals were 2.25-11.00 hr, the mean penetration efficiency of transferred conidia was reduced to 33.1%. Furthermore, when the time intervals were more than 11.25 hr, almost no penetration of transferred conidia occurred. These tendencies were not affected by location of penetration sites of transferred conidia within the host cells. DISCUSSION Kunoh et al.6, 8) demonstrated that when E. pisi, a non-pathogen of barley, was inoculated onto barley coleoptiles, attempted penetrations always resulted in papilla formation within host cells, and that once a papilla formed in these cells, they turned to a perfectly inaccessible state enough to reject a subsequent penetration attempt of even a compatible race of E. graminis inocu lated as a challenger. In another report, Kuroda et al.9 ) presented a similar evidence that when a compatible race of E. graminis failed in penetration to form a papilla, the inaccessibility of the entire host cells became highly enhanced to reject the subsequent attack by appressoria of other conidia of the same fungus. As indicated in Table 1 , penetration efficiency of the second lobes was prominently low regardless of the intervals between times of penetration attempt by both lobes. Judging from the results in Table 2 , the second lobes should have a potential of successful penetration at least 30%. Therefore, it is likely that inaccessibility of the cells was enhanced by the penetration failure of the first lobes up to the level high enough to disturb the subsequent penetration attempt by the second lobes of the same conidia. In the cells adjacent to cells in which the previous penetration attempt from the first lobes was unsuccessful, the second lobes formed a haustorium at an average rate of about 30%, when they attempted penetration less than 9.00 hr after the first lobes. However, when the second lobes attempted penetration 9.00 9.75 hr later than the first, penetration efficiency was reduced prominently, and finally the second lobes were not allowed to produce a haustorium even in the adjacent cells when the second at tempted penetration occurred more than 10.00 hr after the first. These results led us to assume that inaccessibility of one cell enhanced by the penetration failure of the first lobe may be trans ferred to laterally adjacent cells by 10.00 hr after the first induced a cytoplasmic aggregate. This assumption was supported by another experiment using transferred conidia. As indicated in Fig. 2 , penetration efficiency of transferred conidia was about 69%, when their appressoria attempted penetration 0.00-2.00 hr later than the first lobes of appressoria of untransferred conidia in the adjacent cells. This penetration efficiency is approximately equal to that of E. graminis when used as the sole inoculum on Kobinkatagi coleoptiles. However, the penetration efficiency of transferred conidia was reduced to almost half when their penetration attempt was 2.25-11.00 hr behind that of the first lobes in adjacent cells. When the time intervals were more than 11.25 hr, appressoria of transferred conidia were not allowed to form a haustorium. Thus, it appears that the inaccessible condition induced by the penetration failure of the first lobes is transferred to adjacent cells beginning at 2.25 hr after the first attempted penetration. However, it appears that with time the adjacent cells become progressively more inaccessible and finally at periods greater than 11.25 hr they are completely inaccessible and no successful penetrations occur from challenge inoculations.
The transfer experiment confirmed that penetration failure of the first lobes of appressoria in one cell evidently affected the condition of the adjacent cell. When E. graminis conidia are inoculated on coleoptiles or leaves of barley, most appressoria tend to form a second lobe so that it attempts to penetrate a cell adjacent to the cell where the previous penetration attempt occurred.
This growth pattern consequently allows the second lobes to escape the inaccessible state of the host cell enhanced by the first lobes of the same appressorium and provides these lobes a'greater chance for successful penetration.
Furthermore, since about 70% of the second lobes attempted penetration before 9.00 hr after the first lobes had induced cytoplasmic aggre gates, it also provided a greater chance for successful penetration because adjacent cells would not as yet become totally inaccessible.
Gold et al. 4 ) demonstrated that penetration attempt of E. graminis occurred later in tetra cycline-treated barley coleoptiles than in untreated ones. Their results and the present observa tion that the second lobes attempted penetration earlier in the adjacent cells than in the cells where the first lobes of the same conidia had previously induced a papilla suggests that the fungus may recognize the condition of host cells prior to actual penetration.
We are indebted to Professor Ralph L. Nicholson for correcting the English in the text and for his helpful discussion.
